I^ccliire: I 



V\u'a\ Revisiou 

INlillJLMS 



*t* AY'jr Term: 

A poinl''r is n vjiiiiiliic llinl hnkis a iiunioi-\' Luldrtss. ' 

ll is iinpurliiiil ly dislingtiisli In (vvccn: 

t. The iidclress that llie ponttci dcikis I 
• 2. Tlie vakic at the addrcs:; fiL-ki hy ilic pointer. ^ 

I. Address (dcreriMt'iic(-) o|)t'i ;i1(m- {&): 

It is used as u vjiriabie picfix nnd cnn \v tianslatcd as "ndiiicss of". 

Exanipfc: 

f ~ "fu/(/r('.v,v *^/',\ is slDicd in v" 

y = *x; ' (If "v is a v;iii;il)lc (hat hdltls Ihc fif/J/x'.v,v f;/"x' 

: *> Note that: 



-.S»,- .},.,i .. , i,t 



1 hu auipersaii'J v/;;// (t) niciiiiy "address of". 



Example: 



ft.i (T-J ijfje <i i O.St re.ini . fi - 
m£iiii () 

in I. X, y, z; 

M -^ 2'j; 

y - x; t- 

:■: - S::; 

r.C'iil ■■■■< "y = " <- Y << Rri'M,- // \' 

r.,-PHt. << "2 = " <• z << rniri'll; // ■.■ 

) 





• 


V 
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2. RefVrciicc injcisidtr (" ): 

It is used iis M variable prcllx anrl (,:;iii he inmslnlai as "vafue poiud'd by". 

Example: 



y - *}: 



"^ -^ " y r<.]V[] U^ vafiK' f>()iiiteti hy X ^' { 

i 

'\'\k ii.sftJr\fi si<^ii ( ■ ) means " ynhic poiifd'd hy ". i 



li.Mtitipfe: 

lliticii'de <^ osL repin. h 

nr-n 1 n ( ) 



I ;/(« 



int x;y,?.; _ 

K - 25; ! 

y - &x; 

- - *y; // 7"*-y ^ z=»' {f,;-.) then ;v >: 

■:out << "y--" <--■ y << e.n'M ; // y - 17'ri 

(-■oiiL << "Z-" « 2 << erntJ; // ?. - ;':i 

t 



1775 



"1 

r'7i 
"I 



(inerttot y) 






I 



Oeclsiiii)*^ vsnUibk'S i)f (jpc P'>i"l<-i: . '' 



' 1 



•:• The (ledaration (\t pointers follow this form: ■ ■ ^ 

da ta_ type "* poiii ter_jiaine; 

where daiajypi' is the lypc (rf"<i;iUi poiiilcd, xM Hie lype uniic pointer itscH'. 
lor example: 

rhar * y; . i 

llieTare thiee Jeclanilians orpninicrs. I Jich nnc urtlieni points to a ciidcrenl data 
(yjie. one is int, anothcf one is eh.-»r ami lite oilier one float. 



Exawptu: 

'/ the fir.'^t ■p'-'i;W-'.-' .-,■:.^l[(/>i - 

^include <io3r. rp.im . li> I 

ma i n ( ) ■ ' ! 

I, 



valuel=10 
value2=2 



i 



int va.i ikO - S, v<i I n---/ 

int * pointier,- ■ _ 

pointer = ^vTluel; ! . ' •. •{ 

'■pointer = 10; 

poi r1 1 e r - h v a .1 1 le? ; 

■•poititRi" " vO; ^ • u I - 

c.ont <,,"v3l'ie)-"---valiiiM'-<-"vr,ln..Z-"-:<endl«va]ue,'; '| r 

) ^' . ' 

rniiiler iiiiliiilizatinii: 

When ticclanng puinleis we nuiy want lu cxplieiHy spcciCy to wliicli variable we wanl 

ihey to |X)int lo. . ' 

•:• The Pointers ini/itifizfififnifnllow this form: 

data type ^ poi nter.-_iian,s - S vsriabJo pointed by the pointer; 

Exiimplc; 

"lit: X, * 

i,,^ -p ■- t,:-:; f J puuucr p is tkrlan'^l a,uUi is iuiihtuul hy ihe address of x 

this iscqnivaleni to: 

i n t; X ; 
ini: ^p; 
p - f.x; 

// the ;^e'^cn..' rni/tj ^i" ^y-mpU? Wc iniagineiLl that the address of 

ttiiirliidf^ '-iostiOfH!!. ti> . Llie variables valucl and vakie2 

nain ' arc 1 775 and 1 776 respectively. 

r 

int vnliv^l - ":-■, vahir ■ ?.U; 1'Iieii llie uiilpiit nill l)c: 

_.^ ijil; *pt.i 1 ^f- vnliH'!, 't^''!-'-*- ■-■■ih.-;'; j^^e; 



i-nul ■ '' p^^-i 1 •- '•riff ' '* 



2(1 ; 

5 ' 



cout -.< \'i^ r 



:' ■;■ inn I; 1776 



w ^ r 



I 



liximipk': 

// more cvmp] ic^i (?d poi lU .t (--'som! >] >i- 
l< include < ioati e.mni . h ■_ 

111 '1 in ( ) 



valuel=10 
value2=20 



iiiL *pl, ^^^^■ , , 

.'o ^ .p,. // v,iJ„p pnf,W-<f !-y p?' - vaiin. point.^d by pl [ 



coi 



} 



Dpcriitioiis on [xniitcis 

•> Tlie Tol lowing cn pressions iiuty Iciitl to coiiliissioii: 
,_ ( . i,j I , . // iiiiTOiise llic vnlne pointt^tl by the poinler p. 

3. *p' + 



- , 'f*, ,+J|-- 



// inaciiNC llK- iKi.hcss whicli is lioldcd by the pointer p. 



n'rst tlie vnliie of '' | is i,s,i.iinL-d In ' j > iiiut ihcn (liey i»re ImUt q nntl p increased by one. 

It iscqiiiviiletit to: 

+p =*(],- 



lixttntpic: 

// Operations on pointers ex. iwp I e 

9 include <io.'?i.rcain , h> 

mn i, M ( ) 

( 

int ^: " S V - 1"; ' 

i n1- •■■p -- ^ y-, * ■! " '- ■ '■ 
+ p4-4- = *q I t ; 

b ^ q; 

( 'q)-n ; 

cout <■-" ■< " "" 

) 



X = 9 
y = 6 



.-,:.,■■ 11 



s a,v,ivalonl (o ll.c «kl.css ..lll.c lusl .:kn,nU Ih.l .1 pou.ls l», so ,n U,cl Ihey a.e Ihc 



IS CtjVI 

Siiiiie thing. 



wv\n 



. p is ,,n <qdinai y v.n-iahir pohUev, mimtaers is a comUmt pomlcr. 
p - iir'iibc .•^; ' / '■"/"' 

nnml.-M ^ - p: ,: iw( vaiid 



R 



ge3 



ILxmnplc: 

/ / Po i Ji t e rs '1 (f 'i 3 r ( vj ys 

tt include ■= i ost tnam . h> 
main 



i nt * P' 

f, =■ nuinbfjr.s; *p 

p = ;^ numbers i^] ; 
n = numbers + -^." 



p =. numbeis; * (pi4) 
for (iiit n-O; n-b; n-i 
cout << numbers In 1 ■^■^ 



30; 



< eri' 



11; 



10 
20 

30 [ 
40 i 
50 . 



il 



i^otb rnlluwing expressions: 
"lkl.1 Jni and V.IUI oito il. is . poi.... o,- .r U is »n array. 



// Po inters snd arrfiys 
tt include < lost ream. h> 
ma i n () 

[ 

inr a I ^1 ; 

int * p; 

p = a ; 

for (int. i=0; i •^^; i ' ' 

cniit <-- "rii' i-r I I 

for U-Or i'"">'* ^ ' '1 , 
cout << - (P^U <■ ""■ ' 



II I n . 



I 



10 

20 J 

40 

so 



! : -f 



il ■■. 

1^ ,;■ 



if.i 
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Lcctnie: 2 



luiKlions I 



. I i 



•-I i I 

'^^ A ai.illimns a block of i.slrudions lliat is executed when il is called 
from some otiicr puinl oC ihc progiiiin. 

Fiiiictiiiii rniniiit: j 

/ =^.t) ircj2 ) : // function declaration 

rnajn () : 

i 



t 



""■""■.■ t 7^'r^l"\ii:aP .) // function call 



r e turn_ type fun c ti on__naine ( a rg ? , n rg2 , . ■ • ) 
// function body 



<h 4 * 



"" '^Wc cln iclcndiy llu- ru.Kli..,, will, ils b.dy as wlu.k- belbrc .l,c ,„»..,( ). 



jreturn type function^name ( argl, .irg2, ..) 



I 

// function body 



I 

■ , ,^„? 1 // function call 

funnticHi_iiatn«( argl, arr/X, ...)/■/'-" 

1 
"''"^"''' , loiliriviM-ol ihilii irliiim-ilhv ll>e iLiiKliim. 

• *""°'"rT,:; , , n c 1 ...n ho spcdficcl,. lioch a.-gunKn. consist, .i a 

^n;:Su„n b.K,y. i, can be a sinulc „,s„„c>i>.a n, a b,... olinsm-cUons. U mus. be 
delimited by curly bitiekelj^ ( }. 






? -,1 



I t 



Exiuiiple: 

/■ the CirFt f un. -f; icfi Rx.iir;;' ]-■ .Suppose that j 

#!nclude < j o.-U. t enrn. )i - '-he user enter 

lilt additicm (iiit x, i nt y ■ ; // fun'^tion declaration 'i , 3 then the 
miiin {) 
I 

i n t X , y , z ; 

cout << " -^Titer thn firr' i iijrnl)f->r "; ' 

cin >>x; 

cout << " Rni'.er the sec^'id nLinibei' " ; 

(•;iii >>v; 

z = addition (;;,y); // fatvition call 

cout << ■" I esii LI ^ " •■ - 



output is; 



tresult = 8' 



int additicni ( Int a, J lit. I } // function body 

I ^ 

int r ; 
'r=a+b; 
return ( i ) ; 

} 

t 

or , 

// I. lie fir:-u. f tincf i^^n e:<<ii'ph-' 

fl Inc. I.ude < \ ost rr-am . h> 

int addit icjn (int a, int: i) // EnnntyoTi body 

I 

int r ; 

r s^' (■ u i: n ( r ) ; 



Suppose that 
the user enter 
Ei,3 then the 
output is: . 



result = 8 



iT'.a in [ ) 



int X, y, ^. , 

fr.llt-. < ■: " ntdnl t lin I i T t l|11Illt"'T " ; 

cin > '-x r 

c-Miit << " etitf-r tlif> S'=c-' '11'! niniit>"' "; 

(■■in > -■' y ; 

7 ■■' addition 'x,y); // I'unction na LI 

ctMit << " result " -:■-■ z; 



I xtiinpic: 

/, ii,f, ,.;e(70Jtd fund i"iJ e.--:a"r''- 

#inc.lude <iostream. h:-- 

int max tint a, Int 1.) // lunation body 

i 

jf(Ei>b) 
J e 1 1.1 1 n [ a ) ; 
f ' 1 j; P. 

1 st nin (b) ; 
int Fiain () 



the maximum number is 5 
the maximum number is 9 



WWW.C 



iiii x-^9, v» '.), 7.: 

r. -- ma>: (;?,''■>} ; // funati-'n cal i 
cniit- <<" the in;iximiini rinit'l>'^i is 
CDUf-' <<" t.he riir-iXiinnrn nuiiib«t Ir- 
<<[riax (x , y ) <• end 1. ; 
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Exontpfe: , t 

// the l-hicii fiiiT.^tion 'vrr-jmp/e 

#i nciude <iosti mnn. h"- 

int square (int] ,■ // function declaration 

inM in ( ) 

\ 

int x='<; 

cout <-;" sqi];irn - " •; .qqu^t " [x ) 'Xeiidl ; 
} 

int sqiiaie(jnt >; I ) // Junction laody 
( 

rel'.u.ni ( k 1 'x U ; 



hxduiple: 

// the fourth fjinclii^n > •.\.jiir/-We 
^1 inc.1 udf! <iost:rpani. h> 

_i nt f act- ( ii n': ) ; // function declaration 
main { } 
'( 
I int k; 

roul: << " enter a nurnit^i " ,• 

cin >>x; • 

cout <<" Eactor.i a.l = '* <<. t:.:ict f >:) '-<F?iir|.t ; 

1 

.int f act ( hit n) / / funntion body 

I 

) n t y- 1 ; 

far (int i = n; i>l; i Ml 
y* = i,- 
return (y) ; 

Ixantph: (FINAL EXAM iV.xnMPLE) ; 

/,/ FINAL EXAM EXAhiFLE 
^ inalndt?. <ios trf=>ain . li> 
int is prime (int n) // furiction d'nc;.l.Rral:ion 

{ 

if (n<=-l) 

return 0,- . 

int tail, divisor ~ 2 ; ' 

while { tail^divisor < n *;6 n ^ tail_di visor != 0) 

+ + t?iil divisor," 
if {tail_d-LVisor==ti) 

return 1; 
else 

rf^tvirn 0; 

) 
main {) 
{ 

n.nt x,y,' 

cout « " ©Titer a nuinb-^r " ; 
cin ,>>x; 
y = is prim'^{x) ; 
■ if{y=-T> 

cout «" X is prim' " <<RiK.n ; 
else 

cout «" X is not pT-ims " <<<3iidl,- 

\ 



1 I 



pquarelf 10 






k 1. 



'■if' 



'J- 



■ i 






Suppose ' that '• i 
the user ^enter j j. 
5 then trie . ' 
output is:^ ' 



j 



factor'ial - 120' 






r, .'i:M^pf': i 






a 






Suppose that 
the user tenter 
5 then the 
output is : i'' 

X is prii^e ■ ?';- 

• :*■: •I ! i . 

Suppose that 
the ns«=r ienter;.^ 
9 then tlie > ' 

output is; 

X is not iprim© ;■ i 



5; jH 


•^rM^^: 


^,!'f 




-I" i, ' 


:■! ". *•: 


r- f 1 


^5.J 


M. k 


1 "! 

t': K 






?e7 



Lecture; 3 



Classes 



<• l\'('n' I'l'int: 

A clitss is jiisi ;i atllfciiiMi of variahlcs-ulk'n ul Millcrcnl lypes- 
conibincd willi i\ sel uCivliiKHl rimcduiis, ■. < 



|)ci"iiuin<i 11 C'Inss 



t 

private: 

public : 



where 



^lass «ai.e: il is a luimc lor llu: chisMii.i^r Ocliuoa 07'^')- - !* 

objaa~t n.^e: it is oplional Held mhp' I>c one. or several, valid ubjecL Kiciiuners. 
privat; member, nia clasM llK-y arr arecss,blc cndy iVon. other members ol its s. 

cliiss or from its 7'*'i-'"</" ^'•'^^^'^- , - ■ ■. , 

public members: ihcy are accessible bn.n anywhere wlicre the class is visible. 



nic 



... i'.* 



!)■ we declare members oln elsisj; before inchidnig any permission iabtl 



tprivate or public) the membVis ilicy are considered priva 



te. 



inr ■;, y; 

vnj.d siel-- v.r"if'-;-' In' - i'l' ' »' 
In I. a i:';rj ( ■?..> i -'.^ * ! 
} reL.t_; 



y 



fiwmpln: 

tt i nc.l U'li'^ < i '1''''^ If- 311!. ti-'" 
class '."Rgc* anvil'- 

ini ;■;, y; 

piihi • '.■ ; 

"ciii :^''t valu'^s ( • III '1. 1-1:' '■' 

( 

s - 't ; 



area: 12 

1- ■ !■ 



f ■ i 



.n'. 



,rv>a (vf. i IS 



e Ml rn 
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main () { 

CRRct.aiigJ e rrict ; 



Example: 

'liiicludG <j.or:treriTn.li> 
rlass CRecrtanqlp 
f iiit X, y; 

ftublif.!; 

void .'-iet: y,--i 1 u' 



areai '12; 



( i n I 1,1111. 1> 1 



V = b; 
1 

.iiit are-j [voiril 
\ 

r<3tuni {x' y } ; 
I 
1; 

mil n ( ) - 

( C'Rectarii;l'> 1 ect ; 

I'f^ct , set_va i ues ( ."< , -1 } ; 

C'jut << "arr-a: " --.< j f nf . ;, r-eii ( ) 



♦> A'«/t' /Art/.- 

Wecnn tldinr (ho hciuiviiir ofllie nieinhcr (imc(ioMS vvkliin Ihe 
cie(ini(km (if (In: class - given its cxirctnc siin[ilicity. Or only ils 
pmlntypc ifcchuvd wiihjn Ihc class but ils LleflniUon is outside. 
In tfiis (iirlsiclf iletlaralidii \vl' niiis! use tiit- operator oi' scope, : ;} 



h-yanrpfe: 



M MH-Uide <^ i o"^t-_rt--'rii[i . ti - I 

c\ar-:s CPnf.Lritiril.f • 

I int X, y; 
pub] ic : 

void S'!l.__Vr^!ufr;=: (ini a,iii(, h) ; 
int orea {void} 
( 

return (x ' y) ; 
) 
1; 
m-iiri ( ) 

rpct.set V J. I MRS f3,'J); 
cc'ut << "area: " -^^ rp-i . aiR^ ( 1 ,■ 
\ . ,. 

void CKG<;:t.-.nq(r-. : : 1 •;■' t values (int- a,inL b) 



area: 12 



V -- b,- 



*:* ISoiethatr 

\ he stnpc opfrnlnr ( : : ) is iisrd lo deckire a iiicniber oTa class outside II. 

lixample: 

// elates BSr^mpt-:^ . ^^^t 3^,^^ . ^^ 

ffmclur!.. <iasi ,..amji . ractb area; 30 

class C:Rncl-'Hiq 1 i-j • J . • 

( int >■', y; 
public: 

void ftjfit: Vri lu-^s (i. nt, int.. ); 
in I; area (void) ; ' 

{ 

, ret. urn (>;' y) 
} 
t; 
'J 

( 



voicf CRoctatiulf: :Nrs|. ■■,5 1 iie.^ Mnl ,-i , itil" h) 



H = '.1; 

y - b; : 

f 

main ( ) 

f CRect-imgle r-^^i'l, rf-^-^h; 

l"ect.,'Het valni-^s {1,':); 

rRctb.Sfit: Vr^lne'" l'',<-\; 

cout; ■' < "rect ar-p.-i: " <■ i.<.'-| ..n'M() -T'- erid.! ; 

coul:. •■•"< "recl.l.i .irna: " <-- rt.'i ;Lh . .-ireri ( ) <.< end I ,- 
i 



•:• Noffihaf: 

, lificli olijcct aT*. hiss ckeetangie hius fls owii varjtibies X Mild y, and its 

own limcUons s?Qt_vaiue (j niKl area (> . So ii d(ies nol give the same 

reKuh tliecclll Id rect.ar^^^O [IliHl the Cilll to recOD.areaO . 

(Jj) that is hased (he fom-cpt \A ohjai and ohjt'Cf-(frit;u(e({ programming. 

CniisiriKMors mul ilcs(iHiil«n s , '* 

*** New Wnn: • ' " , ■ ' 

i 
Cotis(nu(t>r i:; a iiiL-nihci lunLlion which illlliidizcs a class. 



<' Nolf that: 

• /\ consliuclur lias: 

1 . (he sat.ne name as the chiss itselC 

2. nil ie(uni (ypc 



*t* Ni'w term: j 

DesirticUir is a nv.anlici fiiiKlinn which deletes an oliject. '■ 

Dcslruetors clean up;d(er \out' objccl iiiKl (Vcc any meniury you might 
have alloealed. ' 

www.co ' ' I ...,.-. . Page 10 



♦ Note thai: 



A tlcsliiiclDC has: ' 

1 . IIk' .same nanio us tlic class but is preceded by a 
liklc(-) 

2. no argiitiienls mid rcUiiii no values 



Extunpfe 



cLa-sa stude.nL 

i 

pub Li':, • 

student; ( i nl- j fii I. i n I Ag«) ; // fon.st rljc'.or 

- .■■student (); // dr!fjtructor 

3 n1. Get Aqe ( ) ; 

void Set- Agi^' ( j nt a-ji^); 

vo i d connnsnf: ( ) ; 
prival c : ■ 

\! 

II const r;jc tor ol: stn'Jenl 
studeni: : : st.udpril (.ir>t Litii '.TlArj^^') 
( 

1 1 (> r Ay n - i n j t r i! ]. '\ ', ] rr ; 
} ' , 

// det; t r'uctor '"'I f-tui"nt; ' 

student : : - ■i!!.ndf--Mil ( ) 
I i 

int 61 ndenl ; itlni Aop i i 
( 

rel.tirn lierAij'--,- 
) - 

void FtLidnnl : : r'otA'^n ! i Tii; ^iqn) 
I 

her Age = acje; 
1 

vnid :?l:i.idpril' : : cnitimf^n' O [ 

I ^ ' 

cout << "norh^jn i.,-; nanqJii y . \ n" ; 
I 

iii-:iin f ) 
( 

studnnt nnt luiri ( S ) ; 

n o c hi ri n . r o\\\x\\<?. 1 1 1: [ ) ,- 

GotJt: <<:"norlvin is .i sti.'d^ii* wlho i? " ; 

cout -^ <riorh,Tn . '■;r-t A'l-? t ) -r-,; " y.-;it'; 'Hd-Xn"; 

norhnn . coiiir'iont. (} ; 

norh.-iii . f-^eLAf'jr' ( ? ) .' 

cout <<"Mow nor h^Ti \-}\ " ; 

con t <. < nor h a n . ^e t A>- 1 ■-: O '- < " V'' • '^ ' ■ < ' -i d . \ 1 1 " ; 



t 1 
Output: 

norhan is naughty. 

norhan is a student 
who is 5 years old. 

norhart is .naughty. 

I 

Now norhan is 7 ye^rs 

old ■ '■ 



-^ _.- ' I /oaf.Vni 7tiifit , „. ^ _„ „ 

In tf acWiirf V> : , 4, 

- 1*^ ^'V'^^^'-'l tMv'V' *Vj'^fs '^\'SWvvt _. ^,.„ ,, ^ ,, ._. ^.. . 

^^, L. _ JW ^A^<j™.vi Vyi'l?.-. V \;^(,^">:v- ,X V^i»Tv ov\Vi \v)ti (1vaA":s ^_ a. . .^ 

^, , .(.JKl .Wv.\i\^ S'y>Vw.- wAlv />*^ V'J'.^ (Kf\\V'.> V>. V W. ^e -.Vji<:i-, S';^s\l'yw\ ^ 






\ 



I ; 

I i 



^1^^ 



•^w \v>^ ^iw ,\vv '^^A^ l\jA*-.i ^f^ 1 ^asjeA o_v^.4 ._-■-- . 



I 

i.. JL'X&vwplt 1 ........ .., ^, . „. 

' — tQoit),.^( ?)„ ;. - :__._- 






.") O 1 i 



LSB 



■1.. ,^-. 



oo 






...A.4. j-«, 



. t-K-^-^-pV ; 






'-+* ■ -1—* "-■ 






X 



'-> 



-. ^/ (. 5 -h »^'3^,-o,/iir= ((?^6-^.5)J' 






www.com-dep.tk 



Page 12 






L5r. „™.._r(0 



P.. 

. 0-. 



Hse 



•\^' 



. .2. 

2 

. 2 

Z 



.117.),^ :-:{ iOooi)^.. , _. 






■I ^ ■ 1:' 



TiOw^J t,: I . /• :; ) ^^^ ., : :^ I ? ) , 



_ , - J>'75" 



X?. 



^o.fi*'-^' ^ 



V j;l). a" -1^^. 1 
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